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<Dm^m 

[4tflF»#©«gH] 

TSE-JRS; CI] [2] vmZftZtZU-tyfc&m ; 




ess*, r 1 , R 3 tt^>fb^*, Jrjm&mButttmfrbmitti. r 2 . r 4 . 

R 5 , R 6 , R 7 , R 8 , R 9 R 10 . R 11 , R 12 tt7K^> ifcffc**S, $--f3fr£# 
(Dit&ysom'&ttR 6 . R 7 , R 10 . R 11 ©4 0 7!)^^lC7K^'ei±^<> R 13 R 



ffiffiE4# 2000-3092547 



11 — 288838 

^j8^4«*»e>stfnfe^JBT?*y, y tt*^* fetter >fjR-e*>y, 
bm-&tizmte2>m&'&T*m/vx**j&<. j\ti~4<D&m mi — io© 

[ff^2] — «5£ CI] [2] T^StlS^^D-fe>^^^-g- 

(A) _hffi— #5£ [i] [2] T'^SftS^n-feMfc'&ftfc, 

(B) (B-i) ^tt&JRfc^tt* 

(B-3) *#U-Zyik&m (A) il)S/SLT-Y^->^f§:^t-^>^# 
& -5 Zl £ £4$ U t. "T & * 1^ 7 W >M-£Mfl!fc^= 
& 3 5 IH«© jK U * is y 4 y <DWimJ5&o 

[«#3C7] [1] T, R 1 . R 13 . R 14 *^^;K R 3 *Uert-y 

R 2 , R 4 . R 5 . R 6 > R 8 . R 9 . R U > R 12 #7Mfc R 7 , R 10 *Uert- 

[»#3g8] — «a£ [1] -T, R 1 , R 13 , R 14 *M^;K R 3 #Uert->^ 
;K R 2 . R 4 , R 5 , R 7 > R 8 . R 9 > R 10 . R 12 #*f*i> R 6 > R n ^tert->r 

[ff#£9] [2] T'R 1 *^^;!/. R 3 ^tert-^;K R 2 , R 4 , 
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R 5 , R 6 % R 7 . R 8 , R 9 R 10 , R 11 , R 12 t>^m. M^i?/l/3~^A, Y 

[fl^lO] — JK^ [2] T'R^^f^ R 2 *Uert-^;K R 2 , R 4 
, R 5 . R 6 , R 8 , R 9 , R 11 , R 12 #2KHt> R 7 , R 10 *Uert-^;K M#*; 

[OOOl] 

mmm. R^v^\yy^y<Dm^mizmt^ a 

[0 0 0 2] 

a -^-l^7>f >5:iZ^IfJ'ffiS^-r-5^tt> W. Kaminsky £> IC <fc o T 7>f V # 

V ^fi-^fg^SftTJ^ (Angew. Chem. Int. Ed. Engl, 24, 507 (198 
5)) #-<©3m#&3;ftT^£o dtl £>©3$t.&M£ L/T, ;* # d -fe V 
iS> F8P#tf> 2/ * P ^ y & V^-)VS(D7^m<D^-D 5: 7 ^^r^ST'SSI L C 
2^«l3tS:^t-^^^n-fe>^^^#^$tlT^y (Ojl^fb, Chemistry Le 
tters, 1853 (1989), #^4 - 2 6 8 3 0 7 ^4*m^) , $. fc. leftist**: 
ITC2 £ l^* >^ - KmMft & U # > F k. f £ ;* # n -fe >f b 

-r£i$##ifc#<#8££*lTV>£ (#l>Ltf. Angew. Chem. Int. Ed. Engl, 31, 
1347 (1992), Organometallics, 13, 954 (1994)^0 . 
[0 0 0 3] 

b h teifi e>, c 2 *f^^^© ^ # n iEyit^mtmn^^ vtixDM 
69 IC # £ £ #> IC ^ ir ^ # £ * V & #K -T -5 & H ifi $> Z> . 
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2/>^*^^-f y^3&SE#«PJtt*eM^-r«ii:S:BttJUfe (J. Am. Chem. S 
oc, 110, 6255 (1988)). Z.<D* Z U ± XD%t& H bt, Z7 JV* U—;vm<D 2 & 
7firiCtert-^;i/S$:#A-t<5>3tlC«t y, *✓ > * * W y*5£#S0 

[0 0 0 4] 

* (M^-«#i¥3 - 1 9 3 7 9 6, #H§¥6 - 1 2 2 7 1 8, EP 0881236^) 

o 

icm^tefg fe * * □ -fe > ft-^ife© fflSi #M * tit v * 

[0 0 0 5] 
[0 0 0 6] 

*»W»c«s^*n-fe>fb-&*ii, Tfa-SSsS Ci] [2] -e^sns 

[0 0 0 7] 
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[it 3] 




[0 0 0 8] 

[flS4] 




[0 0 0 9] 

ess*, r 1 , r 3 »^7K^», T^m^mBHtTkmrnfrbmixfr. r 2 , r 4 . 
r 5 . r 6 , r 7 r\ r 9 , r 10 . r 11 . R 12 ii^K^ &{t*m& T^m-sm 

®-ffc'&<to©»-&ttR 6 , R 7 . R 10 . R n ©4 -Dtfmmz7l<.m-£l*te<. R 13 R 
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[0 0 10] 

*56WK:««3Ky*i/7-f 2/<om^mt. ±sa-«^ ci] £fci± [2] -e 

[0011] 

[3glB©JMfcl$&ra] 

*^Wtcfev%T, _tflB-tt5£ [1] [2] OR 1 , R 3 ttK-fb*3R3l, 4r 

[0 0 12] 

©T^-W/TU -^ST&y, ^-©^^M^bTli, *^;K a:*-/!/, n-^O 

tf;w -fv^ntf;K 2-**fr°7u tf;K 1,1-^*^1^0 if ;k 2,2-5?* ^/i/ 
zfu\£)\s. i,i-^xf;i/^n bf;w l-^i^^-i-^^^^n tf;K tert-^;K 

[0 0 13] 

%>%>?.£•&£ *J#£ L^., 
[0 0 14] 

^5§^{C^^T, ±!B— «5£ [1] ifcfcte C2] tf)R 2 , R 4 . R 5 . R 6 , R 7 

, r 8 , r 9 „ r 10 . r 11 , r 12 «tk^ mit*mm. t 4 *&sm 
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-T&;b*>R 5 =R 12 , R 6 =R n , R 7 =R 10 , R 8 =R 9 T'3b£3 L 

*I/>T»fe6ih^J:yff*l/V\ rit*7Ml/>i±0 3R 6£L 2£L 
7&li J £*l J ?*iR 7 > R 10 , R 6 , R n fc:*fjS"r*. 
[0 0 15] 

© % © % 5 r £ #*e £ S o 



[0016] 

— [2] ©tB^tt, Y ti i ^ l ~ l o ffli/i' a 7;i/A >i?>f Mt^b 

[0 0 17] 





miEE4# 2000-3092547 



4#^2 11 — 288838 



tert-:/h3f^ 7 a: J 3f S/^GD7;i/3 3f 7iZ^- h, /<>V~X- h 

^©^;vjK^->1/- his, *5/l/-K h^l/- h*©;*/i/#*- h£*?##tf 

7>f>, h>jiWX7>fX h U -73L— )\,i*s7.-7 4 2>7 ^JVfc 

2*7 4 >tnZ<DmWJ y its®* *fcttfb7tKn77X ^x^;i/oc--^;i/ 
fcfcfcr/i/^r/i/anf&s©*^* uv*. 

[0 0 18] 

r£ic, sfciSETfJSv**— «5£ [i] C2] t^sji** * u^yjt^m 
*-r-«^c ci] ©tMgfMb^ft [3] -jR^: [a] cb] o«ke> 

[0019] 
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[-ft 5] 




[0 0 2 0] 
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[ft 6] 
[B] 




[0 0 2 1] 

fcl*Jlft&;SS'£-ti:T* : kcfcv^ [5] . [8] , [3] i**/9w<z/#i?x. 

oT%&V>o ) 

-JRjS C2] <Z)tSfffi#ft-^ft C4] — «5£ [C] [D] ©J: 

[0 0 2 2] 
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lit 7 1 




[4] 

[0 0 2 3] 



1 1 
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lit SI 
[D] 




[0 0 2 4] ^ 
(5£tfJ, R X ~R 14 , Y£J:tfi «55 [2] T?*y, MiT^y^ 

, *fettH*5S«^'ft^ i bJ:v\ 0 [13], [4] tt, S/^n^>4rS?ai 

-/HSlc £ W 5 2 S*g-&©ffc«:© * tfj&fc -5 &#x. s i £ 

±fla— jr^c [a] — [d] ©KjESjcfflv^nsr/i/^u^MiibTtt, u^? 
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[0 0 2 5] 

3Mc, [3] [4] <Dmm<*it&m-fr*>**ui*>ib&mzm& 

[A] , cb] £fc»-a8:i£ [c] , [d] <Dfcj&T*m*>frt=.-miS: [ 

3] ££l± [4] <DfrfIg#fl;-£%&. ^«*iSE*TT^/*'UifcJR, TkmitTJVX 
>JMtfe(M7;^U^li:, RfS^Stf- 80TC-20 OiCCiit'ii 

[0 0 2 6] 

l/>^©^#^^b7K^ ^fcliTHF, S/x^;i/:n-^;K 1,2- 
[0 0 2 7] 

#y e>*u ^iar^y^M^bTW:. ^^;i/U^^A, y^y 

7£lC±fH<Z>^T;i/;2j — JR^ [18] 

MZ k [18] 

ktt3~6^^T'$>e o ) 
•CSSnSft^ftt, ^«*«*T*SiSS**3^Tf, [1] [2 
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[0 0 2 8] 

, 2-5?:* V* is ^&ym<D^-rn;Mh<D^ik*m?&z. £tf~z%z>« 

[0 0 2 9] 

Sf^E/i/fias-effv^ tfrlB(Z)^«*«E*T?, 80ic~20 orcfH 

[0 0 3 0] 

*?:n-;i/gig|S#) , Flu (7;Ptl/-«^) , Bridge (^*§g|S#) , MQj (± 
[0 0 3 1 ] 
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Cp 


Flu 


Bridge 


MQj 


/ tBu 


tBu iBu 


Mew 
Mer^ 


ZrCfc 


,tBu 




Me^y 


ZrCfe 


,tBu 






ZrCfe 


,tBu 


IDU UJU 




Zrp2 








ZrQ 2 


vtBu 


tBu ^tBu 




ZrCfe 




tBu ^Bu 




ZrCfe 


,tBu 




Mew 


ZrCfe 


m^9 




M0^ 


ZrCfe 



[0 0 3 2] 



15 ajE#2 0 0 0-3 0 9 2 5 4 7 





l l 


-288838 




[ftio] 

Cp 


Flu 


Bridge 


MQj 




tBu 




ZrCfe 


y tBu 


tBu N tBu 


Ma y 

SX 


ZrCfe 








ZrCfe 




. 




ZrCfe 




— <f^>— 




ZrCht 






EX 


ZrCfe 



[0 0 3 3] 



tfSSE4# 2 0 0 0- 



# ¥ 1 1—288838 



Htll] 



Cp Flu 


Bridge 


MQj 






ZrCfe 






ZrCfe 






ZrCIa 




Me^/ 


ZrMe 2 


[0 0 3 4] 







(a) jbaa— «s£ [i] [2] zutz/ik&mn, 

(B) (B-l) ^«&JiHt^4&, 

(B-2) mmTjm-y&**ts4ti$®. 

(b-3) **uMisiti$m (a) £fcmvx4*yM*mf&'?z>'{t&m 

[0 0 3 5] 

JS*TKl«llj«ES:^-r*^ (B) , (C) IcovxTJ^ttWKlSfcljrr*. 
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(B-i) mm.±mitism 

(B-la) -jR^ R a B Al (OR b ) n H p X q 

1 — 15, #£L<«l~4©^fb3Kf^£^U Xtt/Nn^JR^fcatU m 
l£0<m^3, n&0^n<3, p&0^p<3, q it 0 ^ q < 3 U „ 

^om+n+p + q = 3T*SS. ) 

[0 0 3 6] 
(B-lb) — jR^C M 2 A 1 R a 4 
(5£tf», M 2 ttLi, NatitttKl:gU R a tt«3R«^»«« 1 ~ 1 5, 
U<ttl~4CD«fls*3RSS:^ , r. ) 

(B-lc) — «5£ R a R b M 3 
(55«f», R a ;J3<J:tfR b it. T*%HfcoTV*T%>«fc<, ^aRiR^R** 

1 — 15, #£b<»l~4 0>^fc2teR2£&a*U M 3 teMg, Zn*fettCd 
$r^-To ) 

[0 0 3 7] 

l!flB(B-la)tCjR-r<&^fl|T^/^— VXit. &<Z) J: ? &ttl^J& 

R a m Al (OR b ) 3 _ n 
(5£t£, R a fcj:tfR b it, av^jcfii— -cfc^fcoT^TfcJ:^ SH^atf 
1-15, L < 1 ~4 ^^b, mtt#*b<ttl. 5^m^ 

3 ) 

R a m A 1 X 3 _ m 

(5£tK R a tt^SRiR^R* 5 1 ~ l 5, |fil<ij:l~4 0TOil^U 



l 8 



mtl# 2000-3092547 



1 1—288838 



-«5* R a m A 1 H 3 _ m 

(5$*, R a tt^SSK^R^ 1 ~ 1 5. L<fcU~4©^bfc|?t«£^U 
m«^^ b<«2 ^m<3 ) 

R a m A 1 (OR b ) n X q 
(5£if», R a ^J:tFR b tt, SV^JCPtl— *(?*>JSjB:oTV*T%>J:<, IfcaSiJK^Rtf 
1 — 15, #£L<tel~4©^ffc7kfS»£^U XttAn^f^M^SraKb, m 
tt0<m^3, n&0^n<3, q ft* 0 ^ q < 3 »J , from+n+q= 

3T*feSo ) 

x-m $ ti z> fir jv $ - *? 2»fc&m. 

[0 0 3 8] 

;i/^p;i/T;i/^— ?A ; 

?a, b'j3-^f^^f;i/7;i/^-«?A> hU2-^f;i/^>^;i/7;v^-^A, 
hU3-^f;i/^>f;P7;i/$- , >A, hU4-^f;^>f ;i/7;i/^-^A, h y 

2-*?-A/'\*i/J\sTJV$ — ?A, h 'J 3-^f;i//\^rS/;V7^^- tfA. h'J2-rEi 

h y */;i/7;i^— ?a, h y t/^u^t^f-^r^s.— ^A&h*© h 

h'j7x-;i/7;i/5-'?A, hU h ij ;i/7;i/$ - 9 Ai: t'© h >; 7 'J - A7;i/ 
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(i-C 4 H 9 ) x Al y (C 5 H 1Q ) 2 (5£rfi, x. y. z »J , z ^ 

F; 

R a 2>5 ai (oR b ) 0>5 tjt^X'm^n^^m^mt^^mizrjvzi^ 

;M-^f^/7i;^e/K) . rc^;i/r;i/^ — ^Atfx (2,6-$/-t-^;i/-4-* 
^i^i^^F) , y>fy^f^7/i/5-^A (2,6-^-t-y^;i/-4-^^;i/^ 
^y^i/F) , -i v^;i/T;b^— (2,6-^-t-^;v-4-^^;i/>'3iy 

^$-9A^ny K, ^rn^i/y^-^^n^ F, v^7i/T;i/5— 
a? n u F&£f©yy;i/3f;i;y;i^ — # A/\9>f F ; 

^^T^^-^A-fe^dr^D ^ F&£*<2T;^^y;^-?A-feX:*/\^-f F ; 

yiw^^-fAt fu F, ^^f;i/7;^-fAt fu Kftifo^r/i/ 

^7;i/$-7At FU F ; 

fu F, ^ntr^r-n/^-fA^n FU F&£<z>y;i/ 
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xf;i/7;i/5-^Ax h^ps/^ n U F, ^w^5-9A^h*S/9a'J F 
, xf;i/7;i/5--?Ax h^J/>rn^ F& if ©SP^fftlCT^n^f Wfcfc J:t>V\n 
4f > ft 2 ti fe r ;i/ ;i/ T /b 3 - *) A & if £ # If 6 3 i: # T S 5 o 
[0 0 3 9] 

T2JK±©T^^-^Aft^«^^bfe^*T^5-^i*ft^««:#W , S^4: 

(C 2 H 5 ) 2 A1N (C 2 H 5 ) Al (CgHg) 2 

6 if & # If 5 r. i: # £ o 

[0 0 4 0] 
BtflH(B-ib)icM-rsft^i: tilt 
L i A 1 (C 2 H 5 ) 4 

L i A 1 (C 7 H 15 ) 4 fciffcPtfSZliltfT^o 

£ £>lc^-©flStC%, (B-l) *«^Mft^il LTti:, *^/l/U^*A, 

A & if £ ^ ffi f 5 £ £ ^ Tf £ § o 
[0 0 4 l ] 

* r^m^^h ftT*±mmmr» $ - * <t e> &ft£-%, £ 

x.«AD>f>ftT;i/^-^Ai:T;i/^r;i/U5 L ^Ai:©M^it. * fettle ^>ft 

7 jv * - y a t r ;i> * ;i/ v ^ * ? a £ © jfi# * & £ £ ^ J8 "t & ^ i: % -e £ s . 

±ffi©«fc3fc(B-l) ^a^JRft-^fttt, 1 l#tt t ft 2 ig±I»^fc-i: 
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[0 0 4 2] 
(B-2) mWiTfr^-y^^isik^m 

5. J ^r-9->"e&oT : bcfc<, tfc#H¥2- 7 8 6 8 7 ^M^M^^ *lT 
[0 0 4 3] 

© mm, y * ^ - v Mt^m & m if & z. £ # t* ^ s „ 

[0 0 4 4] 
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[0 0 4 5] 

JR, S/^D'O*^ S/^n'x**^, ^^D^"^^>, Z^fl/i/fwOZZ/ 
[0 0 4 6] 

6 or©^>if>ic^-rsA i jK^&jrej®?* i o%ar> 

So 

[0 0 4 7] 

R d 2 A10B (R c ) OAlR d 2 [I] 
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[0 0 4 8] 
R°B (OH) 2 [II] 

R c J£fufB£I^C«£^i-„ ) 
fcjfE-S^ [II] T*m2ftZTJV*j\,#u>M(O0kftM&&<DZ: LTH *3=- 

tfuym. 3,5-trx (hU7Mn^f;i/) ? aL-jvtfuymteiftfm-f btiz> 
„ 3*i£>©cf>T*te, *^;i^n:/^ n-^f;i/i)?n>i, >f v ^;i/^n >fift, 

. 3 *i it i MMtt-e £ & & 2 ig±i*^fcttM t^tis. 

[0 0 4 9] 

yf^'zfA^i Lva 0 3^xe>lilS#MT^fc»2aJ^_h^^^-*)i± 

[0 0 5 0] 

±13© <k e> & (b-2) mmrjv $ - v */it&m\*. 1 m&mx* $. t=. itzm 
(b-3) mu^y^m (a) £fcmhTj7rytt*Mm~?z><t&y!) 

•^%(B-3) (j^t. rjyt>ik>(yty &{£&toi £^e>. ) £bTte, 

- 5 0 1 9 5 0 4#B8¥ 1-502036 4fgS¥ 3 - 1 7 9 0 0 

5 ^&m> mffi¥ 3-179006 3-207703 # 
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- 2 0 7 7 0 4^^m. USP-5321 10 6 -if & if IzmM^tlt^JV^ 
[0 0 5 1] 

fttidftlCtt. M^Htttli, BR 3 (Rte, 7^m. hU7;i/ 
^- D ;* £^ L T V>T % <fc y x. —JVM $■ t=- \% 7 V o 

) T^zn&fc&mtfm'f e>n, 

d>, bux (3,5-^7Mn7i-^) M>;* (4--7;i/^-n^^;i/^ 

) hux (o-hu;p) hux (3,5-i?^f;i/7i-;i/) 

[0 0 5 2] 

[0 0 5 3] 
[ftl2] 

i R* B- — R h 

R* [III] 
[0 0 5 4] 

[0 0 5 5] 



2 5 
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h yoi^;i/T> ; E-^A^^^->, h y ^frTy^—V&jj^X-y. b 

h'jy^W^^-^^iJftX N,N-S?*^;i/y— U— N,N- 

s;il^;i/T— v -y&X^Ti-y. N,N-2,4,6-/<>^^^;i/T— 'J — vu-ft'f-xy 
ij^-^ry, vzsVu^t/frTy^-y&ft^xyteZftVrfrirfyry^—v 

[0 0 5 6] 

) ^^7}xn^^^^^->35;^<Z) h 'J7 V -jvfcxfo—V&lj^XyteZtfmtf 

R e h utii, jj)vtf-y2±i]?-*y. yy^-v J±%?-*y l< 

[0 0 5 7] 

£fc^*>ft-f ^^Ms-g^i: bT, h y 7/i/*/HBSiy> i e— tf/»S6* n,n- 

^E~?A^t^ *?f|i, bVzfu^ivry^-V&'rb^ (7i- 

fjl/y^^-'f^fh^ (p-hU;i/) /ft^Hi, h U^^-^T^^E — ^A-y- b=7 ( 

o-hi;;i/) hu (n-^;i/) r^-^A^h^ ^;i/^-n^ac 

— h y zfu^fryy^—V 1*7- b^ (o.p-z?*?-)],-? ai— 
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hU (n-^;i/) r^^-^Afb^ (3,5-i;hij7;btn^f;i/7x-;i/) * 
>7fit> hU (n-^;i/) T>^-^A^h^ (o-h'JA) /fc^fii&^rt^tfbft 

So 

[0 0 5 8] 

^y;i/^;i/T>^-*A&£LT*#ifticte, (i-yntf;v) y> 

[0 0 5 9] 

i - jjfi^-h, h'j7x-;i/^M-7A^>^7x-;i/i/^n^>^^i 
, TfB5£ Civ] [v] T?*s*is*^^b^*«sif&Ptf hfc-e^s 



[0 0 6 0] 




[0 0 6 1] 



[0 0 6 2] 
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lit 1 4 ] 




[V] 



[0 0 6 3] 

(14), 

A)\,hm& (III), CFV (n-^;i/) T^^tfiO tf* (KfAA>f K 

F F^^jKb-- F) — y>!r;i/&i£ (III) ^ E (D^M^ >T— *y<Dl&tjt if 

[0 0 6 4] 

ijJV^Z/it^t LTJMfrlftlCtt, fcHXteZ-llJl'AJ-rtf^l/ (14) , 

iiZ-VtifrAj-r-fc^y (13) , (h) , F-t^a 

>T F^-f K-i-7i-M,3-i?*;wt; F-x^^-T F5-f F-i-*?- 
M,3-y*;wt;t^7>, tf^T^/W F^-f K-l,3-^^^^-l,3-2?*/I/ 
7,8-s?;*7;i//W>7 : ;27^> (13) , 2,7-i/^;i/A^>7 i *3K 

^> (13) , ^>f^A>f K7>f R,8-y^f M.S-i/^^t^^^^y 

F^^^-r F^-r F-ii-^^;v-2,7-^^;i/^^>^^Ji<^>, fu (n-^f 

^;i/) Ty=£=- ?-M-#;i^-r;2j/Kl/- K hU (n-^;i/) T>^-?A1-;*J 
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T^^-^-ke-^w^^b- h (14) , hV (n-y^;i/) t>^-^ 

2±G-i])\,A'?j]i$h>- h (12) , hU (n-^;i/) T^^-^AT-^j^A^^ 

(13) , hv (n-y'^jv) Ty^-V^tS-istuiAyy^xtf 

1/-F (12) , hV (n-^;!/) T> : E-^A2,9-^^;i/7'?C7>5 : 7!j/}<U- h 
(12). FU (n-^f;b) y^f-fAKr^JA^ K5>f M,9-i; 
^b/W^^JKl/- K hy ( n -^;i/) T^^-^A^^f^A-f K9>f F 

f^/W F^-f K-8-^;i^-7,9-^*;i/A^>^?!j3Kl/- K FU (n-^;i/) 

T^^E-^^^^^^^-r F^-r F-8-TU;i/-7,9-^^;i/A^>^^3if u- k 
F-4,6-^n^-y-#;wW>7 :r #;Ki'- F&£?£>T— ; 

hi; (n-^/i/) r^^-^Atfx (/^;w F^>r f-i,3-^#;w\v^/K 
1/-F) nA;n>^i£ (in), bU (n-^;i/) t>^&— ?Atfx (vy^x/\ 
^ F^>r K-y^-^^^^^^^^i^- F) mk^. (in), fu (n-^;i/) 

T^^E— ^Abf^ (^^t^W F^>f F-y^-s^wl?:/^^!/- F) =r 
A;i/hm*& (III), FU (n-^;i/) T^^-^AtfX (tf S/^rt/W F9>f F 
-y^-^^WW^^/tfl/- F) -y>?r;i/SE& (III), F'J (n-^;i/) y> 
^n^i^tfx (tf^/f^W Fv-f F-y,8-^*;i/A^>^btj3}<l/- F) 
(III), FU (n-^;i/) T>^-^AtfX (-^f^J^-f K7>f K-7,8-i?* 

jv/i^y^itj^u- F) (in), FU (n-y^;i/) r^^e-^Atf^ (y 

F9>f F-7,8-P*^;i-7,8-i?ij;vrtVyTi3#i'- F) ^gft% (m), 
FU (n-^;i/) T^^E-^Atf^ (;tA>f K-7,8-i;^f ;i/-7,8-^ 
KAVy^jitfu- F) ?DAiI (III), FU (n-y^;i/) T^^E-^AlfX 
(F V ^n^:*-?*/^ F-y,8-^^;i/A^>^^j^i/- F) nA;i/F& 

j& (in), hy^ tbv (n-^;i/) t^^-^a) hf* (?>^;#/w F^-r 

F-i-ftfrAvyT-tnSis- F) ^DAiig (III), IfX OU (n-?^;i/) T 
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(IV), tf* IbV (n->r^;b) r>=E — ?A] if* (^>^#/W 
>fR-A;w^>fA^b-h) nA;i/hgMS (III), ifx ChU (n-^;i/ 
) T^^E-^A) if* (tfi/^A'W K^-f K-?-*^^^-?*^!/- h) - 
y*rfrWt1& (IV) ^if©^:M^;i/jK^>T-^->©i^^i:*^#lf ^ti-So 

[0 0 6 5] 

±§H©i:e)^ (b-3) >r*>ft>f a- >eft-&&», ia#a^*fctt2ajK±jiB 
(O fita^-^atf 

^fl^oT, gf^5~3 OO^tm, £F£ L < & 1 0 ~ 2 0 0 # m<Z)Ig$&4£& 

*W£ l/<> JIftlftlCliS iO r Al 2 Og, MgO, ZrO, TiOg, B 
2 O s , CaO, ZnO, BaO, ThOg ^if, £ fcttrtl 
fci:ilfSi0 2 -MgO, Si0 2 -Al 2 0 3 , S i 0 2 -T i O z . S i 0 2 -V 2 
0 5 , Si0 2 -Cr 2 0 3 , S i 0 2 ~T i O 2 ~M g Ote 2> £.tfX*% 

z> B z.ti*><DtpT*s i o 2 fc<ktf a i 2 o 3 ^£&5i¥;fre>)gtf*lfci!>&< £=k 

[0 0 6 6] 

fcfc, ±IBM#^fc^lCtt^*<DN a 2 CO s , K 2 C0 3 , CaCOg, Mg 
C0 3 , Na 2 S0 4 , A1 2 (S0 4 ) 3 , B a S 0 4 , KNOg, Mg(NO g ) 2 
, Al (N0 3 ) 3 , Na 2 0, K 2 0, Li 2 0^t*0^it, ffiM&* ffim&. 

. itmffimtfS 0~1 0 0 0m 2 /g, faith <l$l 00~8 0 0m 2 / g 

H£*U, tt?L«at#o. 3 — 3. 0 cm 3 /gtf)^Htc&£z:i:#iI£ bv> 0 

^fll&tt, £>S{CJSDT80~1 0 0 01C, ^b<ttl 0 0-8 0 0t« 
[0 0 6 7] 
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-3 0 0 #m©«gH^»*^«<t^«©«iK«ftV^bttt»te^S#S:#W f «3. 

iiA^i?**. z.n^mmit^mn its, x^i/>, ^n^i/>, 4- 

So 

[0 0 6 8] 

(1) ftft (a) (B-i) ^^Jiftim (b-2) fiT;i/^-)^t^^ 

) (gr#i: r f£# (b) j £v>e>o ) iizftM(Dm&T*m&mz.mjM-?2>jim 

(2) (a) nmft (b) &^fti^«S"ttfe««E«:m^#K:*in"r&*ife. 

(3) (A) (B) £^ifc&«31i:fcjtt#/*4h (B) 

m<Dm&-e&&&K-&tia+&i3&o z.<Dmisf8,ft (b) it. m— e^n&otvN 

(4) Jfc# (A) SrtSlttt^fifr (C) Klffii#Lfc«tfiE/*3\ (B) % 

(5) (A) (B) fc&tfcfimftffitt (C) lC#i«pLfctt«C&M-&»K: 

(6) (A) (B) HZm^Vtmfti (C) lC&#l£Mg£j£3\ fc<J: 

(b) *&m<Dm&vm&%nzmiiu'?&j3&. z.<Dm&f&$- (b) 

— T* *>RJ& o X V^ T t> J: V 

(7) (B) (C) Klffl3$Lfc«j!W«h ^J:tf^ (A) £ 

(8) (B) fcttfi^Rffltt (C) K:ffl#Lfctt$iE/a£\ (A) , 
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(b) z&Mvm&vm&^izmm-t&xm* (b> it. m- 

[0 0 6 9] 

±IS©tt« : ? : 4Kffl# (C) lC/&# (A) £J:tffft# (B) 

£LT*#:&lc&, ^d/n*>, y # Ky*y. ^-^y. 

?%y. Fv=*y. ttmtzZtom&mmitykm; S/ truly Z/Vu^ 
^y. *mis9w<y*y&if<DmmM$Ht7km; ^y^fy. ^ 

# > & n ^M^t*^ * i* 3 ti e> (D&i$m& E*m-fz>z.£ ^, 

[0 0 7 0] 

S-&S:ff^K:IRUT. (A) it. Mii'Jyh^»J, jMtio" 8 - 
l o~ 2; e;1/, L<tti o~ 7 ~i o~ 3; E;i/i:^-5 <fce)^4T'fflv>p>ti<5o 

f&#(B-D it. ^(B-D n. m& (a) tpom&i&mm* (m) ^©^;i/jt 

[(B-l) /M] 31S0. 01~50 0 0, ^iKttO. 0 5 ~ 2 0 0 0 £ 
&£<fc?&:i;T*mv>e>*i£o fi£#(B-2) te, j&#(B-2) •tKOT/l'S— 
, JEftdS" (A) *©31#^JBM^ (M) H(D^;vit C(B-2) /M) Sf 1 0~ 
5 0 0 0, b< l£2 0~2 0 0 0 £e>&:I:T-fflVM?>*l-5 0 f£#(B-3) 

i£, J&#(B-3) &.& (A) (f»©3»&JRlBC^ (M) iKD^Jlit C(B-3) /M 
] If 1~1 0, ft£ L< It 1 ~5 <k-5&*T*MV^;ft<5o 
[0 0 7 1] 

-50-200 r, #£L<&0~17 0°C©^HT^So M^ffi^J^. j®?^ 
ffi~l OMP atf-i?&. ^il<iifffi~5MP a^-»^ftTO>;, 
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[0 0 7 2] 

#3)Sf£JC;}3V^ M-&SJSlC««&S*lS*l/7-f >£ ITU i*ffi£fc2~2 0 

^nfcTl/>, i-:/-r>, w<>^>> i-^^r-fe>. 3-^^;i/-i-y^ 
>, S-^^;!/-!-^^-?^, 3-a:^;i/-l-^>^>, 4-* ^;b-l-^>-^ >> 4-* 
^■^-l-'S^r-fe^. 4,4-^^^;i/-l-^^r-fe>, 4,4-^* ^;i/-l-/<>^> % 4-n: 
^;i/-l- / v=^i2>, 3-oi^;i/-l-^\^r-fe> > 1-;T^>> l-^-fe>, l-K7 i -fe> > 

[0 0 7 3] 

jfcfc, 3&Ki:7*2?x:/, l f 4-^>**;x>, l,5-/\^-b-^x>, l,4-/\dr-9- 

*^;w;i//lOi/*>, fb7i/^nKftx >iWb7J/^Ff 

[0 0 7 4] 
[0 0 7 5] 
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[0 0 7 6] 

li&v\„ 

*|§^{CfeV>T, m&fa<Dm& (Tm) l£, ^jfeSH&ifilJt (DSC) ICJ: 
[0 0 7 7] 

(Mw, Mn) te, GPC (4*;W\°- ^ JC^f 3 > ^ □ V h ~7 4 - 

^#>«rM*&, M#b-fij>ti5 0Tc, 2^r^abfe^ic^aic 

m&fo<0\LW%L%WL (mm mm, 2,1-#A, 1.3-ffA) tt 13 C-NMR^^ 
[0 0 7 8] 

mfr (*;v h^n- h) ;K'j7-^2 3 ox:T'6^Win^Lfc^, 

[0 0 7 9] 

mmm 1 ] 

BKtK;* # >> (5 0ml) IC 1 -tert-:/^;!/- 3 -*^;i/5>i? a^s># 
m> (0. 5 g, 3. 68mmol) £ is 9 D ^Sf-tf- ^ > (3. 81ml, 36 
. 8mmol) lfnU^> (3. 0 7 ml, 3 6. 8mmol) £ 0 t: 

T*iTb> iI^7HM$tfe. ot;t-#. (2 0ml) fciux., x--x-;i,-e 
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[0 0 8 0] 

! H-NMR (2 7 0MHz, C D C 1 gtfJ, TMS^^) 8 6. 2 6 (s, 1 
H) , 6. 10 (s, 1H) , 2. 71 (dd, 2H) , 2. 61 (dd, 2H 
), 2. 27 (d, 3H), 1. 80-1. 61 (m, 6H) , 1. 17 (s, 
9 H) 

(2) l-(3-tert-^/l/- 5 - ;* V U ^> # S^X — )\s)-l-Z7 fr* U — JIZ/ 

•7JV7t-ls> (0. 8 g, 4. 5mmo 1) ©THF (40ml) ?§MlC, 
TT'n-^'Jf?A©^t>M (2. 9ml, 4. 6mmol) £^Ht 

?g{C3-tert-^;i/-5-^^;i/-6,6-/<>^^^- ( 1 . Og, 4. 8 
mmo 1 ) ©THF (1 5ml) M&SI#I^TT'iTl, ^MT 1 6 B#53 
Jt^l>£^C* (3 0ml) SriJDAfec ^^l/X-^Vettffi, 4MtLfc*a 

LTl. 3 g(Z>$E£t-fe@fl£S:#£o ftffimZSATlZm-t. 
[0 0 8 1] 

1 H-NMR (2 7 0MHz, C D C 1 3*, TMSli) 5 7. 6 4 (d, 2 
H), 7. 34-7. 24 (m, 4H), 7. 16-7. 10 (nu 2 H) , 5 
. 79 (s, 1H), 4. 02 (s, 1H) , 2. 87-2. 77 (s + s, 3 
H) , 2. 2 6-2. 0 0 (m, 2 H) , 1. 7 5- 1. 6 0 (s + s, 3 H) 
, 1. 5 5- 1. 2 3 (m, 8H) , 1. 12 (d, 9 H) 

(3) W\3risVry ( 3 - tert- 5 - * =5-fri/ 1 U ^> # V?L— 

^c^TT-i-(3-tert-^;b-5-^^;i/i/^ i/x-;i/)-i-^;i/^-i/-;i/ 

S/irn'V (1. 3g, 3. 3mmol) OTHF (40ml) ?§?£tCn- 

^JWf-^^O^^ymW. (4. 8ml, 6. 8 mmo 1 ) &^fit#MCT 
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ItiifiCift^ffc Z(Dmmz.~ 7 8"CTS?# DD^ # > (15 0ml) 

?n^-f F (THF) 2mtk (1. lg, 2. 9mmol) C^nD^> ( 

1 0 m 1 ) nmWLKMTL. -7 8TCt6«^U WBlT*- Mi&MWVfe. 3 

[0 0 8 2] 

*H — NM R (2 7 0MHz, C D C 1 3^, TMSS^i) 6 8. 10 (m, 2 
H) , 7. 90 (d. 1H) , 7. 76 (d, 1H) , 7. 5 6- 7. 4 6 (m 
, 2H) , 7. 28-7. 18 (nu 2 H) , 6. 07 (d, 1H) , 5. 72 
(d, 1H) , 3. 73 (br, 1H), 3. 34 (br, 1H), 2. 55- 
2. 33 (m, 2H) , 2. 27 (s, 3 H) , 2. 0 5- 1. 6 4 (m, 6H 
) , 1. 0 8 ( s. 9 H) 
[0 0 8 3] 
[##M] 

C3,6-^-tert-^;i/^;i/^- vycD&m 

( 1 ) -Di-t-butyldiphenylmethaneg)^^ 

3 0 0mlZlP7^^3$:+^lC^^ttilL> A1C1 3 3 8. 4 g (2 8 9 mm 
ol) £A*U CH 3 N0 2 8 0 m 1 ZLft* 1 . (DmWLti b£„ iTn 

- h^a^^5:fS^.fc500ml3p-7^^3$:+^lC^m«mb, ^tUCdiphen 
ylmethane2 5. 6 g (1 5 2mmo 1) h2,6-di-t-butyl-4-methylphenol 4 3 
. 8g (19 9mmol) £A*U CH 3 N0 2 8 0 m 1 &tiax.Tl@MLf=.o MWlste 
#£7K*8T-#£PLfco l.&mWiZS 5#^ttTMTLfc&> 1 2"CT*1 

hi#lfc. 5 0 0 m 1 tHC&^ /\3f 8 0 0 m 1 "eftjffi L£ 

o ;£$US£ 5%aqNaOH6 0 0 m 1 T'?ft$#N $e^TMgS0 4 T*i^bfco MgS0 4 &5grj 

i±, ^ti&Si&T-miKU EtOH3 0 0 m 1 *egfe#Lfc„ ^ffiT^bT4,4' -Di 
-t-butyldiphenylmethane£f(i£; 0 iR* 1 8 . 9g 
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( 2 ) 2,2' -Diiodo-4,4' -Di-t-butyldiphenylmethaneff)-£fiE 
M%W.W^-*:ffiZ-t=. 2 0 Oml©77^3{C4,4' -Di-t-butyldiphenylmethan 

el.9 5g (6. 96mmol) £HI0 4 O. 78g (3. 4 8 mmo 1 ) , Igl 
. 5 5g (6. 12mmol), concH 2 S0 4 0. 4 8 m 1 £ Atlft e Z.tUZW?Wt 
17. 5ml, 7K3. 7 5 m 1 $:iDx., «#Lfc#e> 9 0*ClCiQ|^b 5 hHi&2 
£j£?££:2k7fc5 Oml tf{C&^\ Et 2 OVmiHLr=. e ^S5:^aqNaHS0 4 

lOOmim ^TNa 2 C0 3 &«]U MW&K*2 C0 3* 5S ' Jo S&JC^HUI 
^8 0 0mlt«, Mg 2 S0 4 $:jDx.T^Lfe o Mg 2 S0 4 3B(I^ ?M£^3c 
ltt^^f^?:#fc„ #^A?DVh?^:7.f £J:»J¥jf§gU 2,2' -Diiodo-4 
,4' -Di-t-butyldiphenylmethane$:#^i 0 J& it 3 . 2 1 g 

(3) 3,6-di-t-Butylf luoreneg)^j£ 

5 OmlHP77^3lC2,2' -Diiodo-4,4' -Di-t-butyldiphenyl methane 3 . 

2 1 g (6. 0 3 mmo 1 ) , 2 . 8 9 g (4 7. 0 mmo 1 ) £A*U 2 

3 oviztiamh. if#L&#e> 5 h rfcmz-&t=. a T-bh>x*m&L. mm^a 

^3!;-M'S^LTfi6@ft§#L 0 8g 

[0 0 84] 

l^>(3-tert-:/^;i/-5-;*^;i/S/# E # i?X.-JV) (3,6-i?-t 

(1)2- (3- ter t-^> ;i/-5-* ^ ;i/ * H /< > # V :n — ;b ) -2- (3 , 6- 5? - ter t - -? 

3,6-$/*-tert-y^;i/7;i/^"l/> (0. 9g, 3. 4mmo l) 0THF (3 0 
ml) iii:, Tfc^TT'n-^^U^^^O^^r-y-^^m (2. 1ml, 3. 

4 mmo 1 ) l:ii#B^Tt'ITL, $ ^IC^^ 6^r^it^Lfe 0 £ £>&C, 

^^T"e-o^^^tc3-tert-^;^-5,6,6-h u (0. 6 g, 

3. 5 mmo 1) (DTHF (15ml) M?:ii#H^TT'lTl, ^iS"? 1 
2B£|ffl8H¥Lfc&iC2K (3 0ml) fciUilfco V^JV zn-^^Tftlffi, ^tl 
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[0 0 8 5] 

1 H-NMR (2 7 0MHz, CDClg*, TMS»t) 8 7. 7 2 (d, 2 
H) , 7. 18-7. 05 (m, 4H), 6. 18-5. 99 (s + s, 1 H) 
, 4. 32-4. 18 (s + s, 1H) , 3. 0 0-2. 9 0 (s + s, 2 H) 
, 2. 13-1. 98 (t + s, 3H) , 1. 38 (s, 18H) , 1. 19 ( 
s, 9H), 1. 10 (d, 6 H) 

(2) i?**?/!/** l/>(3-tert-^;i/-5-^^;i/i/^ W<y# £/:n~;i/)(3,6- 

^C?^T"e2-(3-tert-^;i/-5-^^-;i/S/^ n^>^ ^o:-;i/)-2-(3,6-y-tert 
-^J]/yj\y7tly — JV) -yuAy (1. 3g, 2. 8mmol) © £?:n^;i/:n- 
f^/ (4 0ml) iilCn-^f ;i/'Jf -)A©^iJ->M (3. 6ml, 5. 
8 mm o 1 ) *gm»m%T~emTL. £ £>lC^?&-e 1 6t%fflMWLt^ SJCSti 

(15 0ml) 5:iDAT^#^b, 7^VM?r ©^5: - 7 8 ^IC 
^Ifc^n-'JAfh^fn^^ K (THF) Zmfo (1. 0 g, 2. 7m 
mol) tf>£^ n □ * # > (10ml) »*B*fctCitI*., - 7 8 °CT* 6 BJffflSlfp L 

[0 0 8 6] 

1 H-NMR (2 7 0MHz, CDC1 3 ^> TMSI?) 8 7. 9 8 (dd, 
2H) , 7. 90 (d, 1 H) , 7. 69 (d, 1 H) , 7. 3 2-7. 2 5 ( 
m, 2H) , 6. 01 (d, 1 H) , 5. 66 (d, 1 H) , 2. 54 (s, 3 
H) , 2. 36 (s, 3H), 2. 28 (s, 1 H) , 1. 43 (d, 1 8 H) 
, 1. 08 (s, 9H) 
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[0 0 8 7] 

[ */ >? U y\ 3f */ V "ry (3-tert-y^ fl,-5-*<?Jl is? V<y & Pzi — fr) (3, 6-is 
-tert-zf?-)l7JV*)/—J]s) */)lZl — V A U 4 
( 1 ) l-(3-tert-^;i/-5-^^;i/i/^n^>^^X^;i/)-l-(3,6-^-tert-^ 

H^t#H:SCT> 3,6-i/-tert--77-JV7;i*U> (0. 8 1g, 2. 9 1mm 
o 1) 0THF (4 0ml) mWLK. n-^f^'jf^AO^t^I (1. 
9 1ml. 3. 0 6mmol) $:0TCT'tm ISt'16HWlfc 0 I» 
T^lg#ffl^CT. 3©^?£iC3-tert-^;P-5-^^;i/-6,6-^>^^^ lx>7;i/ 
^> (0. 6 9g, 3. 2 Ommo 1) OTHF (3 0ml) M?:01CT'1T 
U ifit'16HWU £jS£-££ 0 (3 0ml) *1MX. X- 

[0 0 8 8] 

1 H-NMR (2 7 0MHz. C D C 1 g^U TMSli) 6 7. 6 4 (d. 2 
H) . 7. 22 (d. 2H) , 7. 15 (d. d. 2 H) . 6. 10, 5. 76 

(1H) , 3. 89 (s. 1H) , 2. 8 2-2. 5 8 (2H) , 1. 70 (s 

„ 3H) , 1. 38 (s, 18H) , 1. 09 (s, 9 H) , 2. 26-1. 2 
5 (1 0 H) 

(2) i/# w\3ri/VTy(3-tert-'7^)V-5-*^)VZ/2 w<y# (3,6 

2K#TTl-(3-tert-:f^;i/-5-;*^;i/S/? ^xn;i/)-l-(3,6-^- tert 

-ZfJ-fy? I/— ;i/) ^n^-F^ (1. 2 2 g. 2. 4 7mmol) (DT 
HF (5 0ml) Sf»[lCn-^^/U^^A©'S^r'9->j§»i (3. 39ml. 5 
. 43mmol) I^TtiTl, S b{Cf fit 1 6^r4j|#Ufe 0 

/£ffi^«fre>*«E£«EETT?Rfc£U aMBfe©B#8:»fc. 3<£@#tc. - 7 8 
^iC^SPLfe^;i/nx^^^hv^O^>f F (THF) 2^(0. 93g. 2 
. 4 7 mmo 1 ) <DVZ U U * * > ( 1 0 0 m 1 ) mWLZiUX.. S$UC^fi&C# 



ffiH# 2000-3092547 
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f^^^O^-YF^Hilfcf, ^l/^^-feOSSttC h;i/X> (10ml) 
[0 0 8 9] 

1 H-NMR (2 7 0MHz, C D C 1 g(f», TMSi$) 5 8. 0 2 (d, 1 
H) , 7. 97 (d. 1H) , 7. 76 (d, 1 H) , 7. 62 (d, 1H) , 
7. 3 3-7. 2 9 (d. d. 2H), 6. 01 (d, 1H), 5. 66 (d, 
1H) , 3. 69 (br, d. 1 H) , 3. 29 (br, d, 1H) , 2. 25 
(s, 3 H) , 2. 54~1. 53 (m, 8H) , 1. 44 (s, 9H) , 1. 
43 (s, 9 H) , 1. 07 ( s , 9H) 
[0 0 9 0] 

( 1 ) 2-(3-tert-^;i/- 5 n^># ;i/)-2-(2,7-^- tert 

-yf;i/7;wi/-;i/) yn/\°> 

2,7-i/-tert-^""5 L ;b7;^^U> (0. 9g, 3. 4mmol) OTHF (3 
0ml) mWZ, ^y^n-^^-)Wf-^h,(D^^-ymWL (2. lml, 3 
. 4 mmo 1 ) &Ii#^TtiTb, S e>K:^ffiT?6l$|!a«#bfc 0 

, ^TT*r©^fe^Mtc3 -tert->r^;i/-5,6,6-h y (o. 

6g, 3. 5mmol)CDTHF (1 5ml) M5:iI#BI^K'iTU i 
^T* 1 2B#M#L£^IC?K (3 0ml) &fltr*.fc. Vttfr^—'r 

( 2 ) b > (3-tert-^;i/-5-* # □ ^> # 31^/1/) (2,7- 



4 0 
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T 2- (3- ter t- ^ ;i/-5- ;* *f- )V i/ V U ^ > # X - Jl ) -2- (2 , 7- 2/ - 1 er t 
- -7* J17 Jls*]/— JV) ZfUAy (0. 87g, 1. 9 2 mm o 1 ) CDTH F ( 
5 0ml) mmZn-'fJ-JlVJ-V&O^lr-V-ymffi. (2. 88ml. 4. 60 
mmo 1) £^iSt#H^TT^TU 3*>lCgST?l 6 B£f|ia«#bfc. SJSffi-^ 

WlsfLVA/Zl — VJ*-?' h =7>7 n^-f K (TH F) 2gg# (0. 72g, 1. 9 2 
mmo 1 ) □ * > (100ml) *?R«:ilI;t, &*8lC^$fiK:#iBbJBi 

^D5>f K*»*bfcft, *l/>S?fe©5«[»C N^/X> (10ml) H 
WffitSJT'iibfc. *©**-2 OTClC?fr*PU *rffll/fcB#«:IBJK« 
, Sgh;i/i>t'S^LT17mg(5Mft5:ifc. ^flrte&JgrFlCas'r. 
[0 0 9 1] 

1 H-NMR (2 7 0MHz, CDCljif, 8 7. 9 6 (d. 1 

H) . 5 7. 9 4 (s. 1H) , 5 7. 9 3 ( d , 1 H) , 7. 69 (s. 1H 
), 7. 59 (d. 1 H) , 7. 53 (d. 1H) , 6. 03 (d, 1H) , 5 
. 68 (d. 1H) , 2. 60 (s. 1H) , 2. 41 (s. 1H) , 2. 31 
(s. 1H) , 1. 32 (s. 18H) , 1. 08 (s, 9 H) 
[0 0 9 2] 

lV*3-JbH- b>(3-tert-y^;i/-5-^^;i/S/^ u^y^x ^x-;i/)(3,6-^-t 

Mn J 

^ic^tem l & 5 o om i (Djs^T.mm&mmz. 2 5 omi©^h;i/ 

(DWfaS. 1 m g (5 /tmo 1) (Z) bM^lCr^^-^Ailt'Smmo 
l©^^-;i/T;i/^y^rif> (T;i/^V-M±ig) &iD^.fc«*jKIS*S:»*Db, « 

. K^T8 0TC. 6^ra^Lfe 0 #btl^>KU V-«0. 7 g"£2b^fc 0 Tm 



4 1 
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= 15 5t)t'$)ofc 0 
[0 0 9 3] 

mmw 6 ] 

l/>(3-tert-^;b-5-^^;i/i/^ □ (2,7-$/"-te 

^ICgfJtg^Lfc 5 0 0ml <Z)#^Xfgfi-£I£fiC 2 5 0ml ©ffr^Wl/ 
e>4lfc^l^>^-fe©@#:2. 35mg (3. 8/imol) © h;i/X>MiC7^ 

0. 5 0gt'$ofe. Tm= 1 4 O'C-e&ofco 
[0 0 9 4] 
[UlifcM 7 ] 

;^iJ->&7;i/^-'>AilT*2. OmmolAtl, # > 2 0 m 1 lC$!?g£ 
Tttco t<DUMffi.i^ mtkmi^^^tlf^Uyp^fDmi^l. Omg (2|tm 

oi) S: UTiDx.^^, ?^t* h u >r y >^;vy;i^-?A (i 

mmol) ZMX.. 3 0WLTlWji!i^t o 75#^f?|gg|Ufc 2 0 
0 Oml0t- b-^lC 5 0 0 g(D?U hf 1/ > Sr-fti^, -tfacDftMM^ 
SrSsflllU 3. 0-3. 5MPa©£EiJT, 7 O^lfe. 1^ 

T8 01Ct6^iLfe„ #e>tlfc^'jT-ij;10 3gT'feofc 0 ZL©3tfW 
-iiTm=l 3 Mw=3 4 8 0 0 0, Mn= 1 8 4 0 0 0, -r^ ^Rj-^gB 

4=0. 8wt%T*&o£„ 
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j 11-288838 
[0 0 9 5] 

V)\y =i — ? a s; >? n ^ >f K ic J; £ y n n° 1/ > © * g-SO 

fe„ fe>tl^y7-(j:5 5gt$ofc 0 I©/K'j7-STm=14 1TC, Mw 
= 6 9 0 0 0, Mn=2 7 0 0 0t^ofe. 2; fesKU V — ©5i#^Mtti±. mm 
mm=8 5. 8%, 2,1-#PA=0. 0 8%, 1,3-#A=0. 0 2%T»*oit. 
[0 0 9 6] 
[HU&M9] 

( s; ^ ^ ;i/ * ^ 1/ y (3- ter t- y ^ jv-s-* f- jv is v u y * — ;v ) (3 , 6- p - 1 

ert-7?-;V7)V#l/— JV) PJVZJ — V >7 U =y <i KlC <fc £ ^ D If lx >© 

H56#9 2T*#^tlfe^-l^>^#,©©^ 1 . lmg (1. 8/imol) 

9 0 gt'^ofc. 3©iKU^-ttTni=l 54t, Mw = 321000, Mn = 
1 5 4 0 0 0, 5 £ ^>RT^SP*= 0. lwt%T?&o£o 
[0 0 9 7] 

immmi o] 

l/X3-tert-^^/-5-^^-/I/S/^ FJ^># P^ — (3,6-*" -te 

. #£>*l£3Kl>V-«: 13 5 gT'&ofco '©^U "7-iiTm= 1561C, Mw 
= 8 2 0 0 0, Mn = 3 7 0 0 0t'$ot £ U "T-tf>:&£Ni!K[M£l±, mm 
mm=9 4. 8%, 2,l-#At l,3-#A&£ac#lffi$ tU&^o fc e 
[0 0 9 8] 
[§Hi£#I 1 1 ] 

[ */ 9 U *\ *r */ V -r >(3- ter t- -f^- ;i/-5-* ^ )V i/ 9 U ^ > # 31 - (3 , 6-** 
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HJfeM3-e#e>tlfe>ri/>^feCD0#:l. 3mg (2/tmol) £ffl^£J£*:ft 

gf$ofi 0 Z1<7)/KU V-&Tm = 1 5 51C, Mw=357000, Mn=19 
3 0 0 0, "ri3>vS^UA= 0. 3wt%T?&ofc„ 
[0 0 9 9] 
[HMM 12] 

[ */ ? D ^ 3f $/ V t X3- 1 er t- zT^ ;i/-5- ;* ^ */ ? n ^ > # ^ > X - )l ) (3 , 6- V 

fe 0 #£>*l£3tf V V-&3 2 8 gt'^ofe. :©)K'j7-STm= 1 5 M 
w=l 1 7000, Mn = 5 2 0 0 0, y ajm3M= 0 . 1 w t %T*&ofc 

. ^fctfU V-O&ftglKIttB:, mmmm=9 5. 6%, 2,l-#Ai:l,3-i A« 

[0 10 0] 

i 3 ] 

lNLiHA, fi^-^S: 6 0t:iCbfe^», §MM 1 1 £ P^iC bT 

-liTm=15 8X < Mw=9 7 0 0 0, Mn = 4 5 00 0, 5 r *>Rr^^* = 
0. lwt%-£&o£o *fcsKy7-©itf*:^Mtttt. mmmm=9 7. 0%, 

[0101] 
[HJ6M l 4 ] 

n^^S/U -r^Ca-tert-^/Iz-S-.*^;!/^* □ (3,6-^ 
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^ 1 1 — 288838 

*St£0. 5NLin^.. h'HV^f;i/7;K- , )i (lmmol) Cftfco 
thyxw;^-'?^ (lmmol) £Mbfc;i£JW?M£IIJ6Mi 1 £1^ 

CDiKU T-liTm = 157 Mw= 1 4 7 0 0 0, Mn = 7100O, -5^> 

[0 10 2] 
[|HJ£Ml 5] 

C^^^-;i/^^ i^>(3-tert-^;i/-5-^^;i/^/^ n^>^ i/x^;i/)(2,7-^/-t 

T'#^tlfe5ri/>^-fe©H^ 1 . 2mg (2/tmol) «r«V*fcJ£Wf> 

-efcofeo iffi^ l jT-ttTm=14 1 °C, Mw=5 24 0 0 0, Mn = 274 
ooo, •?^>-5T^§P*=,o. lwt%t^ofc, ^fcsKU ©55:^^1014 li 
, mmmm=8 8. 4%, 2,l-$fA=0. 0 4%, 1,3-#A=0. 0 7%t^o 
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TfH-jia^; [i] &t=.i* [2] -essti 

So 

[ft 13 



Rl H» R 8 RT [!] Rl ° R 9 R 8 rT [2] : 

(5£4«, R 1 . R 3 te^ft*f«. ^>f3R^^Kft*3R3£. R 2 . R 4 . R 5 , R 6 , 

r 7 , r 8 , r 9 , r 10 , r 11 , R 12 tt**, ^ft*iss, T-jm^mmtikmm 

, R 13 , R 14 ti#5R, Kft*SR3S, MfcUSJffl*SI4Bj£M. Y««3R* fetter >f 
36. QM:/\n$*>. Kft**3l^ j«:i~4G>Sf». i i ~ i o cD^Jto ) 
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ffi m a m & m m 



SKJBQ** (0 00 0 0 5 8 8 7) 

1 . ^J£^J! B 1 9 9 7^10^ 1H 

ft ft raff^fflgI»TB2f 5f 
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